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High frequency data processing:
Lessons learned and best practices
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A Mistakes happen!
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A Prevalence of software packages
A Overwhelming volumes of data
A Endless number of corrections

A Things change
A New science
A Data network requirements
A Funding agency/publication stipulations
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Rl Step 1: be prepared
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A Organize data

A Use systematic approach! (file naming, folder structure,
data format)

A Preserve original data sources

A52y Q0 A3IJYy2NB | yOAffIlNEB RII

A Know what was previously done!
AS5FGF | NOKS2f 238 Aa NBIFf f ¢
A Can you reproduce past results?

A Document, document, document
A Record metadata (data processing steps
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A Isthere technical support availabl&€®cumentation?

A Is the code base updated regularly? Are new corrections
availabl&

A Is the codepenly availablg& L a Ad | Wofl Of

A Are results reproducible?

A Homebrew code?
A Has it been evaluated against other codes?
A Is there a person in charge of maintaining the cdde
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Combined experience from AMP site visits, site data reviews, an
as site staff.
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A Issues in raw data (x2)

A Gaps irprocessed data

A Timeshifts

A Lag times

A Spectral analysis

A Spectral corrections

A USARM
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First example Is a specific case of a general problem: a new
finding requires data reprocessing.

A A firmware problem was found that impacted some Gill
sonic anemometers. A calibration factor was missing from
the vertical wind (asymmetric).

A Flux impacts averaged 18%e¢Billesbactet al., 2019, AFY!

Takeaways:
A Issue was specific to firmware (not just make/model/SN)
on instrument (requires good metadata)
A Raw data required to properly correct the issue
A Impacts on other published corrections (Angle of attack)
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&l Ex2a: Issues in raw data
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row of data

Examine all timescales and all variables recorded
Correcting issues with high frequency datareprocessing
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Missing records at the start of each logger file.

Know your software:

EddyPradoes not detect timestamps within high frequency data
(uses filename). Therefore, these gaps effectively impose a time
shift in the processed data.
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Latent heat

7 1 350 F : I,
Missing o
300 [ [ Irandomunc.| A
— — insitu
R 1 250 U
4 4 | -1.62231 -
28 |CSV_fast o 200 F i -0.35817 -
29 CSV_fasi € | -0.63278 ¢
30 CsV_fas R2 = 150 | | -0.34697 -
31 |CSV_fas' | -0.10118 -
32 |CSV_fast 3 100 i 0.209124 ©
33 CsV_fas! L -0.34646 §
34 |CSV_fas! R3 50 ‘ |-0.2112 -
35 |CSV_fas! ‘y | -0.34777 -1
36 CSV_fas (s N | -0.85517
37 [csv_fas ~N 2 R 4 . | -0.52787 -
38 |CSV_fas! ! . 9.45E-02 -
39 |CSV_fas' S 2 50 1 | 0.691914 -
40 |CSV_fast ; c ol /\/VM \w " V- \ i Wind | 0.183758
41 |Csv_fast [} R5 m | -8.92E-02 -
42 |CSV_fast X 1 8 50 - /\ b i 7.66E-02
43 |CSV_fast q_e o | | -0.32315 ¢
24 |csv_fas > -100 & 1 ‘ ‘ ‘ ’ | -0.75413 -
45 |CSV_fast [®)) R6 22 23 24 25 26 27 28 T oa1z37|
46 |CSV_fast CT.) Date [dd] | -0.26748 ¢
47 |CSV_fast c | -0.19823 ©
48 CSV_fast () R7 | 0.148137
43 CSV_fasi < 50 | 0.247098 -:
50 |CSV_fast y =1.03x-0.38 s mean = -2.9 | -9999
51 not_eno 3001 p2_ggg * to, 40 | median = 0.00p! | 9999 <
52 |CsV_fast _1 R8 N =194 . std = 33 T-0.12882 -¢
53 |CSV_fasi e . 5 30 | -9.54E-02
54 |CsV_fas z 200 2 1813802 ¢
55 CsV fas 2 E 20 | -9.69E-03 -
56 |CSV_fast R9 c ! 5.59E-02 -I
57 |CSV_fas! -2 100 10 1 | 4.07E-02 -
58 CSV_fast
X 0 0
0 100 200 300 -100 -50 0 50
PECS W m2 PECS -insitu

R864000
Processing errors can be hard, to dgtect! 5
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J’ﬂ [ A Know whether timestamp
;qh e W’; ! wm T den_otes beg_lnnlng or end of
I | ] Wt period (or middle).
R o A Sometimes shifts are
— indication of larger problems
N (e.g., file management).
N TR
MM w J’H VT Takeaway: always check for
Lo temporal consistency within a
_5 file(s).
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Takeaways:

A If lags are incorrect, fluxes will be too.

A Check for consistency across data record.

A Review lag times: are they realistic? Could they be optimized~



